Design considerations for PAMAM dendrimer therapeutics.
We have previously shown that methotrexate (MTX) conjugated to a cancer-specific poly amido amine (PAMAM) dendrimer has a higher therapeutic index than MTX alone. Unfortunately, these therapeutics have been difficult to advance because of the complicated syntheses and an incomplete understanding of the dendrimer properties. We wished to address these obstacles by using copper-free click chemistry to functionalize the dendrimer scaffolds and to exploring the effects of two dendrimer properties (the targeting ligand and drug linkage) on cytotoxicity. We conjugated either ester or amide-linker modified MTX to dendrimer scaffolds with or without folic acid (FA). Because of multivalency, the FA and MTX functionalized dendrimers had similar capacities to target the folate receptor on cancer cells. Additionally, we found that the ester- and amide-linker modified MTX compounds had similar cytotoxicity but the dendrimer-ester MTX conjugates were much more cytotoxic than the dendrimer-amide MTX conjugates. These results clarify the impact of these properties on therapeutic efficacy and will allow us to design more effective polymer therapeutics.